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I N A paper entitl ed "Ora l Surgery for the General Dental Practitioner ," t
t he f ollowing statement is found : " De nt ists as well as Oral Surgeons

(unless they also specializ e in nose and throat work ) will save themselves a
lot of annoyance by only treating inf ections of the maxillary sinus of dental
ori gin, otherwise th ey may drain a sinus for months while it is continuously
r einfected through the nose or adjacent sinuses." An attempt will be made
below to discuss disea ses of the maxillary sinus of dental origin and to prove
the previous assertion.

It is quite important to describe first, those deviations of the normal
anatomy of the maxillary sinus which must be consid er ed in their treatment
by the oral surgeon. As a rule the apices of the maxillary second premolar
and first molar are nearest the floor of the antrum. While the lowest part of
the sinus is u sually on the same level with the nasal floor , a marked absorption
of the bone in that region will cause th e formation of an alveolar recess or
sinus (sinus alveolaris ) which in extreme cases may involve the hard palate
as a palatal rece ss or sinus (sinus palatinus) and extend mesially to even
below the nasal floor. Th en, of course, the apices of the first premolar and
canine or even the two centr als may be quite near the sinus floor.

A small antrum is due to la ck of absorption of bon e, especially in the
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region of the alveolus and the anterior wall. Depression of this wall as well
as the bulging externally of the lateral wall of the nose may also be responsible
for the reduced size of the antrum. Retention of a third molar or a canine
occasionally causes the same anomaly.

Complete division of the antrum by a vertical wall has been reported,
but is very rare. If a maxillary sinus appears to be divided by a horizontal
wall, the lower part is most likely a cyst and the upper part the antrum dis
placed by the former.

According to Hajek the most frequent causes of antrum disease are the
infectious diseases and of these especially influenza. Less frequent are the
ones which develop secondarily from diseases of the teeth, maxillae and after
injury. Only the treatment of the second class, with few exceptions, belongs
within the sphere of the oral surgeon. The acute cases, of dental origin, may
be caused by an acute purulent pericementitis, acute periostitis and acute
osteomyelitis. The symptoms of the first are well enumerated by Hajek as
consisting of severe toothache, pain upon pressure, elongation, frequently
accompanied by periosteal swelling, and later on, discharge of foul smelling
pus from the nose. When the offending tooth is extracted a communication
with the antrum is found. Referring to periosteal swelling as a sign proves
that only rarely is there found an infection of the bone or bone marrow without
involvement of the periosteum and vice versa, so that when acute periostitis
is given as another cause, it is understood that the bone itself must be also,
involved to cause an acute infection of the sinus. Although at times a com
munication with the antrum is established upon the removal of a sequestrum
which had formed after an acute osteomyelitis, the sinus itself may be found
to be healthy. The chronic cases follow chronic apical pericementitis whether
the result of dental treatment or developi~g without such. Hajek has shown
that infection may not only travel through the antrum membrane into the
sinus, but also through bone of various thicknesses. He saw only two cases
where infected cysts had broken into the antrum. The author has seen only
one case of this type namely, a follicular cyst originating from a super
numerary tooth, which during an acute attack had involved the maxillary
sinus. Chronic empyemas associated with tumors, syphilis and tuberculosis
are rare. Under traumatic causes must be mentioned fractures as well as
foreign bodies.

The normal antrum lining consists of a thin membrane made up of strati
fied ciliated epithelium and a glandular and periosteal layer. The rhinologist
rarely has an opportunity to see a. normal antrum lining. The oral surgeon,
however, more often brings it to view during the surgical removal of a tooth
or root as well as at the time of a root amputation or when removing a tumor
of the maxilla; it appears thin and shows a bluish hue. During an acute
empyema, the antrum membrane is swollen and red and the secretion scanty
in the beginning, while later on it becomes mucous and purulent in character.
When diseased the membrane becomes thickened, loses its transparency and
appears whitish. Upon opening into a chronically inflamed sinus the antrum
membrane is often found covered by mucous cysts and polyps.
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The existence of a so-called hydrops antri is doubtful, only one case having
been reported so far (Dmochowsky). By" hydrops antri is meant the accumu
lation of free serous fluid of inflammatory origin in the antrum where through
a closure of the normal opening pressure within results in dilatation of the
walls" (Hajek).

The most positive of both subjective and objective symptoms of empyema
is the presence of pus in the antrum. Foul smelling discharge is characteristic
of the dental origin. If the offending tooth is removed it usually disappears.
It may drain anteriorly and be discharged through the nose especially when
bending forward or may drip backward and then be eliminated through the :
mouth. The throat is usually dry and the discharge from it is especially
noticeable in the morning but may also continue all day. Pain is especially
typical of acute dental empyema when beginning as periostitis of the alveolar
process or maxilla. There is also pain in the region of the frontal process
of the maxilla and the patient complains of frontal headaches. He is conscious
of a foul odor. If the sense of smell is diminished or lost, marked changes
in the nasal chambers must have taken place. Nasal breathing through the
affected side is impossible. The cheek will never be swollen or red unless the
bone or periosteum has been primarily involved and diseased, when the mucous
membrane of the mouth will also be swollen and red. Secondary involvement
of the boile is extremely rare. Chronic distention, apparently of the antrum
walls, but in reality of the outer plate of the maxilla in the region of the
alveolus, buccally as well as of the palatal plate palatally, is due to the forma
tion of dental cysts. They rarely develop within the antrum. In the author's
case of this type cyst membrane was entirely surrounded by a bony wall.
(Fig. 1.) Only in neoplasms occurs a true dilatation or distention of the
antrum walls. In acute cases chills and fever are present.

In most cases, as previously stated, there will be a discharge of pus from
the nose (coming from the middle meatus) or posterior into the nasopharynx.
The discharge of pus, as a rule, appears at intervals. On account of the high
position of the ostium, a definite period of time is required for the secretion
to refill the antrum after having been emptied. Lowering the head encourages
the flow of pus from the ostium although the possibility of it coming from one
of the other sinuses especially frontal and anterior ethmoids must be excluded.
If an alveolar opening is present, irrigation will reveal the presence of pus
in the normal salt solution flowing from the nostril. If the ostium maxillare
and accessory ostium are occluded by an inflammatory process, the antrum
can be irrigated even through a small opening in the alveolar process by
means of a return flow catheter. Transillumination as well as x-ray examina
tion are quite important in making a diagnosis. Other methods used for diag
nostic purposes like irrigation through the ostium maxillare or accessory
ostium, through the punctured inferior or middle meatus belong in the field
of the rhinologist.

One must always keep in mind that the maxillary sinus may contain pus
without being actually diseased (pyosinus maxillaris). In these cases the
antrum is a reservoir wherein the secretions most often of a diseased frontal
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sinus accumulate. Cysts of the maxilla parti cul arly th e ones in th e molar
r egion (F igs . 2 and 3) may give the impression of an empyema, especially
so if the bony wall whi ch usually separates the cyst and antrum has dis
appeared and only a membran ous wall exi st s. In th ese cases pus may dis
charge from an oral fistula wh en the pa tient 's n ostrils are held closed and
the patient is ask ed t o blow through th e nose. However, upon irriga ti on,

Fi g. I.

pus will appear through the fistula but none th rough the nose nor will t here
be a hist ory of discharge f rom th e nose or throat , unl ess na sal disease is
present or the antrum simultaneously affecte d . Osteornyel iti s of th e maxill a
as well as malignan t tumo rs of th e an trum mu st be different ia t ed.

In cases of maxillary sinus infecti on, especiall y of an acute na ture, non
vita l molars and premolar s should surely be subjec te d to dental treatment
first if a fair degree of success is to be expec te d, but even in vit al t eeth deep
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alveolar pockets should not be overlooked as an infection of the sinus can
even take place through the bone. In the presence of an alveolar and
palatal sinus, not only molars and premolars but also canine and incisors
must be considered.

The treatment of maxillary empyema is based on the removal of the
cause (diseased tooth, etc., foreign body) and the establishment of free drain
age. Of the conservative methods, only two should be employed by the oral
surgeon, namely, the operation through the alveolar process (Cowper) and

Fig. 2.

the one through the canine fossa. The radical methods of which the Luc
Caldwell operation and its modifications are mostly practiced at the present
time, consist principally of the operation through the canine fossa with the
establishment of a counteropening through the lateral wall into the nose.
It belongs entirely within the field of the rhinologist although the author
has often operated simultaneously with the rhinologist, each restricting him
self to his own field.

The operation through the alveolar process may be difficult or contra
indicated in such cases where the palate is high, when a considerable thick-
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ness of alveolar bone intervenes between the apices and the antrum floor.
For obvious reasons a deep canine fossa as "well as an outward bulging of the
lateral wall of the inferior meatus will be a contraindication.

The main objection to an operation through the canine fossa is the pos
sibility of cutting the blood and nerve supply of the anterior teeth as well
as actually injuring the teeth themselves. The best view, however, can be
obtained through this operation only. All the oral operations can be per
formed under loca"l anesthesia. If a tooth or an old socket has heen f'ouud

Fig. 3.

to be the cause of antrum disease, the socket (after removal of the tooth)
must be enlarged without injuring the adjoining teeth. For better inspection,
diverging incisions will have to be made buccally, the posterior one running
backward and upward and the anterior one forward and upward. The soft
tissues are now retracted and the outer wall of the antrum with antrum mem
brane removed with care so as not to injure the apices of the teeth. The
contents of the antrum are now removed and if the membrane itself is covered
with polypoid tissue it is thoroughly curetted but the membrane never en
tirely removed. The mucoperiosteal flap is now replaced and sutured into
position and an iodoform gauze drain inserted through the alveolar opening.
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The iodoform drain is removed afte r forty-eight hours or ear lier if nec essary,
and not r eplaced, so th a t the small alveolar opening may close as soon as
possible. In the ave rage chronic cases, this treatment including daily irriga
ti on with warm normal salt solu ti on either by th e doctor or the patient, will
be suffic ient and the case discharged in about three t o four weeks. Sutures
are removed within five or six days. Should the secre t ion return at a later
da te and the antrum membran e again show signs of degeneration, a radical
operat ion in cooperation with t he rhinologist is indicated. While considering

Fig. 4.

chronic cases, the qu estion of persist ent openings into th e antrum may be dis
cussed. In some rare cases, the removal of th e epithelial l inin g cover ing the
tract follow ed by curettage of th e same will be successful. Th e wound itself
can be protected by a small pi ece of iod oform gauze placed over it and held
in position by a figure-eight wire attached to the adjo in ing teeth or to an
artificial plate or some mechani cal appliance. Usually, however , the old time
flap operation consisting of covering t he opening, af te r it has been properly
prepared, with a palat al flap and sutur ing it into position, is indicated. An
obturator with a plug running through the opening in to t he antrum must be
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condemned for several reasons. If the patient refuses an operation, an
artificial appliance covering the opening is advisable.

The treatment of all acute cases is, from the standpoint of the rhinologist,
expectant, in other words, by irrigation. Only the dental cases form an excep
tion as a tooth may have to be extracted, a periosteal abscess incised, a seques
trum removed or a foreign body taken out. The removal of a root should
always be attempted through the socket from which it came by enlarging it

Fig 5.

as outlined before and attempting to locate the same by inspection or with
an instrument. If not successful, irrigation is the next step, during which the
root at times even appears through the nose in cases where the ostium is
large and the root itself small. Should this method not succeed then the
mucoperiosteal flap and removal of the outer antrum wall must be resorted
to. In either case, if the antrum is healthy a piece of iodoform gauze placed
over the wound and held in position by a figure-eight wire encourages the
quick closure of the opening. If, during an operation the antrum membrane
is exposed but not pierced, no further treatment is necessary. Should, how-
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ever, the membrane be pierced and the antrum opened into, it must be irri
gated at the time of the operation if there was a possibility of debris entering
the antrum. If dressing of the wound is indicated, the iodoform gauze must

. not be placed into the antrum but just so that it will cover the opening.
In all these cases, the patient should be warned not to blow the nose for
cleansing purposes, but only to wipe same, so as not to disturb the bloodclot
and gauze.

The following cases of foreign bodies in the antrum may be of interest:

1\1. R., male, twenty-seven years of age (October 20, 1916), had been suffering from
left maxillary sinusitis for several years. A radical operation was performed by a nose and
throat specialist. The;f' was also an opening into the oral cavity in the region of the pre
molars, through which 'opening, the patient was instructed after the operation to irrigate
the antrum with a glass syringe. The opening naturally became smaller in due time, and
the patient, who was a dentist, felt that the nozzle of the syringe was too long and proceeded
to make a mark with a file at the point where he wanted to shorten it. While he did not
succeed in breaking off the end at the mark, it did break off while he syringed the antrum,
and remained in the antrum for seven years. When operating for its removal the piece of
glass was found in a recess near the malar bone. (Figs. 4 and 5.)

E. M., male, thirty-four years of age (June 21, 1918), had antrum disease ten years
ago, when part of an obturator was broken off in the antrum. Pus discharged from the nose
and fistula in the right maxillary first molar. After removal of the rubber tube and curet
tage of the maxillary sinus the patient was discharged in due time.

It is quite difficult at times to establish the fact that some dental or
maxillary condition is the cause of the inflammation of the antrum. But even
if this is established, it will be necessary to have all the sinuses examined
by means of the x-ray and have the nose, throat and sinuses thoroughly gone
over by a rhinologist. If other sinuses, especially of the same side, are
affected, a simultaneous operation by both the rhinologist and oral surgeon
will be indicated. Acute and emergency cases are the exceptions. Inflamma
tions of the maxillary sinus not of dental origin are cases for the rhinologist
and not the oral surgeon. The patient's welfare must always be uppermost in
our mind and, therefore, the statement expressed above should be generally
recognized. It is unfortunate indeed that some antrum cases must be treated
through the mouth. The natural opening of the maxillary sinus leads into the
nose and the logical treatment, therefore, should be through the nose. It
would be absurd on the other hand, if an empyema of dental origin were
treated through the nose when the tooth or root must be removed and the
sinus, therefore, can conveniently be drained through the socket without dis
turbing normal relations in the nose. While the rhinologist and oral surgeon
can serve patients best in their own field, the careful cooperation of the two
can only be of additional benefit to them.




